Effects of DNA-repair processes on the induction of genetic duplications in bacteria by ultraviolet light.
A straightforward positive selection for genetic duplication is possible in strains of Salmonella typhimurium that carry the aroC321 allele. Strains with a single copy of this allele require phenylalanine, tyrosine and tryptophan for growth. Such strains give rise to tryptophan prototrophs, which still require phenylalanine and tyrosine, through the formation of a duplication that includes about 30% of the chromosome. We have constructed strains that permit the simultaneous study of duplications and mutations and have used these strains to explore the effects of DNA repair processes on the induction of duplications by ultraviolet light (UV). UV causes dose-dependent increases in the frequency of duplications in bacteria. The exposure required to induce duplications is much less in a delta uvrB strain than in repair-proficient strains, suggesting that duplications result from DNA lesions that are subject to excision repair. The photoreversibility of UV-induced preduplication lesions implicates pyrimidine dimers in the induction of duplications. Unlike its effect on the induction of mutations, the error-prone repair process associated with plasmid pKM101 does not enhance the induction of duplications. The prevention of duplication-formation by a recA mutation suggests that the formation of duplications involves recombinational events. Taken together, the data indicate that the same DNA lesions can be mutagenic and recombinagenic in bacteria, but that the two effects involve different pathways of processing DNA damage.